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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a magnetic disk device for detecting 
information recording with high reliability at a low cost for an information 
memory device with which large-capacity recording is possible. 

SOLUTION: This magnetic head supporting mechanism is made of a single 
crystal silicon material and has a three-dimensional integral structure 
consisting of a magnetic head 1 , a slider 2, gimbals 3 for holding its posture 
and electric wirings 4 near the front end of the mechanism. The mechanism 
further has a connection structure to be joined to an arm 5 via the electric 
wirings 4. Further, the magnetic head supporting mechanism is connected to an 
actuator 7 for positioning and is positioned to the arbitrary position on the 
surface of a magnetic recording medium 6 to execute recording and detecting of 
information. Consequently, the floating of the magnetic head with decreased 
fluctuations and high reliability is made possible and the large-capacity 
recording and high- speed access operation are embodied. The need for 
discretely producing and assembling respective parts as before is eliminated 
and, therefore, the low-cost magnetic head supporting mechanism is obtd. 
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a slider and its information record medium on a semi-conductor silicon substrate uses the conventional machining 
technique by the approach formed by the semi-conductor processing technique for shaping of the appearance 
configuration of a slider as mentioned as a conventional example of the reduction in the flying height, if the dimension 
of a slider becomes small, maintenance and handling of processing dimensional accuracy will become difficult. 
Moreover, there was a problem that the assembly of a slider, a gimbal, and an arm became difficult, so that the 
dimension of a slider was made small, since it was not taken into consideration like the erector with the supporter 
material of the magnetic head. 

[0008] Moreover, a slider is lost, with the structure which makes the magnetic head in one on the front face of 
magnetic-head supporter material, it is not taken into consideration about the adjustment of the quality of the material 
of the magnetic head and supporter material, but stress joins an interface with supporter material in a magnetic-head 
manufacture process, and distortion remains. Moreover, since the slider was lost, it is difficult for there to be no 
surfacing rail formed on the surface of a slider, and to control fluctuation of the flying height. Furthermore, since the 
magnetic head was a diaphragm structure, the gimbal which bends in case it is pushed in the direction of an information 
record medium by the arm contacted the information record medium, and there was a problem that stable surfacing was 
not realized. 

[0009] Moreover, with the structure unified using the same member in from the magnetic head to an arm, the magnetic 
head is formed in the abbreviation perpendicular to the magnetic-recording medium, and the connection method of the 
process which manufactures the structure including the magnetic head by etching processing, and the electric wiring 
which output and input an electrical signal to the magnetic head is not indicated, but it is thought with it that it is very 
difficult to realize the structure by etching processing. 

[0010] The purpose of this invention maintains the flying height low, and is to offer the magnetic disk drive which has 
the thin shape and micro magnetic-head support device in which mass record and rapid access actuation are possible 
[0011] 

[Means for Solving the Problem] The above-mentioned purpose can be attained by forming a magnetic-head support 
means in three dimensions by one with the micro processing technique and the surface activity-ized junction technique 
which include thin film coating technology, the imprint exposure technique of a detailed pattern, an anisotropy, and an 
isotropic etching technique on the same single crystal silicon substrate, and it includes a plating technique in a list at 
least. 

[0012] That is, the magnetic disk drive of this invention is a magnetic disk drive which carries out record detection of 
the information to the rotating disc-like magnetic-recording medium, and it is characterized by being formed in three 
dimensions by integral construction on the substrate with which the magnetic head of the shape of a thin film installed 
so that it might become abbreviation parallel to said magnetic-recording medium, and the magnetic-head support means 
which supports said magnetic head consist of silicon or a silicon compound. 

[0013] It is characterized by said substrate being a single crystal silicon substrate of the same material. Moreover, to 
said substrate The electric wiring which outputs and inputs an electrical signal to said magnetic head is formed in one. 
Moreover, said magnetic-head support means As it projects toward a magnetic-recording medium, either is included at 
least among the gimbal holding the posture of the formed slider and said slider, or the arm which determines the 
relative position to the magnetic-recording medium of said magnetic head. 

[0014] Still more specifically the magnetic disk drive of this invention The magnetic head of the shape of a thin film 
installed so that it might become abbreviation parallel to a magnetic-recording medium, The pneumatic bearing formed 
as supported said magnetic head and projected toward the magnetic-recording medium (slider), The electric wiring 
which outputs and inputs an electrical signal to the magnetic head, and the magnetic-head slider and electric wiring 
unification gimbal which really formed the flexible member (gimbal) holding the posture of said slider, and constituted 
it from a single crystal silicon substrate of the same material, It has the magnetic-head support means which connected 
the metal supporter material (arm) which has the electric wiring and the metal pad which were formed in the front face 
on both sides of the insulating layer, and determines the relative position to the magnetic-recording medium of the 
magnetic head by junction of each electric wiring and metal pads. 

[0015] Moreover, the magnetic head of the shape of a thin film installed so that it might become abbreviation parallel 
to a magnetic-recording medium, The pneumatic bearing formed as supported said magnetic head and projected toward 
the magnetic-recording medium (slider), The electric wiring which outputs and inputs an electrical signal to the 
magnetic head, and the flexible member holding the posture of said slider (gimbal), It has the magnetic-head slider, the 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to a magnetic disk drive, especially, is used as one component of the 
external memory equipment of information management systems, such as a computer and a data filing system, and 
relates to the magnetic disk drive possessing the suitable micro magnetic-head support device for a super-thin 
magnetic-disk memory card or a micro MAG disk array. 
[0002] 

[Description of the Prior Art] The information storage device represented by a magnetic disk and the optical disk is 
used as external memory equipment of information management systems, such as a computer and a data filing system, 
and the magnetic disk drive of a different concept from the former, such as a super-thin magnetic-disk memory card 
and a micro MAG disk array, is needed especially recently. In these information storage devices, improvement in the 
recording density accompanying increase of thin-shape-izing and a miniaturization of equipment, and information 
storage capacity and a list are expected improvement in the speed of the access rate accompanying improvement in the 
speed of an information processing rate. 

[0003] In order to respond to these requests, the information record medium, spacing (henceforth the flying height), and 
reduction of fluctuation of the magnetic head for information record detection are needed. Moreover, thin-shape-izing 
of a magnetic-head support device and improvement in resonance frequency are needed. The magnetic-recording 
medium which has a disk (disk) configuration is rotated, and the pneumatic bearing (slider) which equipped the near 
with the magnetic head is made to approach in the magnetic disk drive which has generally spread. It depends and 
pushes against the buoyancy by the airstream between the magnetic-recording media and sliders which are produced as 
a result, and the gimbal and arm which support a slider, and said flying height is suitably determined by balance of 
power, and informational record and detection are performed. 

[0004] In order to reduce the flying height and its fluctuation, various kinds of methods are proposed. Although the 
flying height can be effectively reduced by making the dimension of a slider small, with the present machining 
technique, a limitation is in micrifying and process tolerance. Moreover, a minute slider, a gimbal, and handling and 
assembly of an arm also become difficult, and it has become the factor which raises a production cost remarkably. 
[0005] While improving the productivity of processing of a minute slider, it is IEEETRANSACTIONS as law. ON 
Like a publication to MAGNETICS, VOL.25, NO.5, and pp.3 190 (1989) It is installed so that the flat surface which the 
spiral coil for magnetic field impression detection of the magnetic head forms may become abbreviation parallel in the 
field (surfacing side) which faces a magnetic-recording medium, and the approach in which a slider and the magnetic 
head are formed by the semi-conductor processing technique and the machining technique from a semi-conductor 
silicon substrate is proposed. This approach is the approach of becoming leading as the mass-production-method 
approach of a minute slider. 

[0006] Moreover, like the publication to JP,2-227813,A as an approach of excluding the assembly of a slider, a gimbal, 
and an arm, a slider is lost and the structure which makes the magnetic head in one on the front face of magnetic-head 
supporter material is proposed. Moreover, the structure united with JP,6-5026,A like a publication, using the same 
member in from the magnetic head to an arm is proposed. 
[0007] 

[Problem(s) to be Solved by the Invention] Since the magnetic head which it comes to arrange in the field which faces 
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electric wiring, and the gimbal ami unification magnetic-head support means which really formed the metal supporter 
material (arm) which determines the relative position to the magnetic-recording medium of the magnetic head, and 
constituted it from a single crystal silicon substrate of the same material. 

[0016] Moreover, it has the magnetic head, the electric wiring, and the gimbal arm unification magnetic-head support 
means which really formed the magnetic head of the shape of a thin film installed so that it might become abbreviation 
parallel to a magnetic-recording medium, the electric wiring which output and input an electrical signal to said 
magnetic head, the flexible member (gimbal) holding the posture of said slider, and the supporter material (arm) which 
determines the relative position to the magnetic-recording medium of the magnetic head, and constituted it from a 
single crystal silicon substrate of the same material. 

[0017] Moreover, the magnetic head of the shape of a thin film installed so that it might become abbreviation parallel 
to a magnetic-recording medium, The pneumatic bearing formed as supported said magnetic head and projected toward 
the magnetic-recording medium (slider), The electric wiring which outputs and inputs an electrical signal to the 
magnetic head, It has the magnetic-head slider, the electric wiring, and the arm unification magnetic-head support 
means which really formed the metal supporter material (arm) which determines the relative position to the magnetic- 
recording medium of the magnetic head, and constituted it from a single crystal silicon substrate of the same material. 
[0018] Moreover, the magnetic head of the shape of a thin film installed so that it might become an abbreviation 
perpendicular to a magnetic-recording medium, The pneumatic bearing formed as has said magnetic head in the end 
face and projected toward the magnetic-recording medium (slider), The electric wiring which outputs and inputs an 
electrical signal to the magnetic head, The electric wiring and the gimbal unification arm which really formed the 
supporter material (arm) which determines the relative position to the magnetic-recording medium holding the posture 
of said slider of a flexible member (gimbal) and the magnetic head, and constituted it from a single crystal silicon 
substrate of the same material It has the magnetic-head support means connected by junction to the electric wiring of 
the magnetic head. 

[0019] Furthermore, as for said electric wiring or a metal pad, it is desirable to consist of multilayers of the metal 
chosen from Cu, aluminum, and Au, its alloy or them, and a solder. 

[0020] Furthermore, after said junction defecates the front face of the field joined by the inactive atom or ion beam 
etching in a vacuum or a clarification ambient atmosphere chamber, it is desirable that it is the surface activity-ized 
junction which heats and pressurizes the members which should be joined at the temperature near a room temperature. 
[0021] 

[Function] Like the above-mentioned configuration, if the magnetic head, a slider, electric wiring, a gimbal, etc. are 
suitably formed in integral construction using combination, for example, the same material, an erector with a gimbal 
can install the minute magnetic head and the minute slider section at the tip of a magnetic-head support means more 
nearly nothing. Moreover, according to the single crystal silicon, a consistency is a light amount low, therefore high 
surfacing actuation of resonance frequency is attained, and little stable low surfacing of fluctuation can be realized. 
[0022] Furthermore, like before, since it becomes unnecessary to manufacture and assemble each component, such as a 
magnetic-head slider, electric wiring, a gimbal, and an arm, according to an individual, the magnetic-head means for 
information record detection of low cost can be acquired. 

[0023] Moreover, according to the micro processing technique of the single crystal silicon which consists of thin film 
coating technology, the imprint exposure technique of a detailed pattern, an anisotropy and an isotropic etching 
technique, a plating technique, etc., it is effective for manufacturing the micro magnetic-head support means suitable 
for low flying height-ization. 
[0024] 

[Example] Hereafter, the example of this invention is explained with reference to a drawing. The perspective view of 
the magnetic disk drive which becomes the 1st example of this invention at drawing 1 is shown. The slider 2 with the 
magnetic head (it is in the location which is not visible by a diagram) attached near the tip of an arm 5 in which it 
circles with the actuator 7 for positioning is positioned to the magnetic-recording medium 6, and record detection of the 
information is carried out. A thin magnetic-head support device is acquired by this example, and the possible magnetic 
disk drive of thin high density record of the whole case can be constituted as the result. 

[0025] The sectional view of the magnetic-head support device which is an important section in the 1st example of this 
invention is shown in drawing 2 . A magnetic-head support device consists of the gimbal 3, the electric wiring 4, and 
the arm 5 for holding the magnetic head 1, a slider 2, and its posture, and from the magnetic head 1 to the electric 
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wiring 4 is fabricated by the solid configuration with a micro processing technique from a silicon single crystal 
substrate. On the other hand, in order for appearance processing of the arm 5 to be carried out by photoetching 
processing which used the metal and to raise flexural rigidity, a part of side edge section to a longitudinal direction is 
fabricated by bending. And it has the structure where both were joined. 

[0026] It is die length of 1mm or less than [ it ], and 100 micrometers of thickness numbers, and gimbals 3 are die 
length of several mm, and 10 micrometers of thickness numbers, a slider 2 has a thick slider 2 enough compared with a 
gimbal 3, and it is installed so that a slider 2 may project toward the magnetic-recording medium 6. Furthermore, the 
end of an arm 5 is connected with the actuator 7 for positioning, it positions in the location of the arbitration of a 
magnetic-recording medium front face, and informational record and detection are performed. 
[0027] Here, all of the magnetic head 1, a slider 2, a gimbal 3, electric wiring 4, and arms 5 or a certain part has the 
three-dimensional integral construction which consists of a single crystal silicon substrate of the same ingredient, and 
the freshness of this invention is in the place connected by the surface activity -ized junction whose remaining part 
minded electric wiring 4 self at least. In addition, in this invention, although the single crystal silicon substrate of the 
same ingredient is desirable, it may not necessarily be limited to it, but as long as it is integral construction, Si 
compound is sufficient and another ingredient or polycrystal is sufficient. 

[0028] After surface activity -ized junction uses the multilayers of Cu, aluminum, Au, each alloy or them, and a solder 
for the quality of the material of electric wiring 4 and defecates the front face by the inactive atom or ion beam etching 
in a vacuum or a clarification ambient atmosphere chamber, it is the approach of heating and pressurizing the members 
which should be joined at the temperature (for example, room temperature -200 degree C) near a room temperature, 
furthermore -- in order to raise bonding strength - arm 5 opposed face of a slider 2 and a gimbal 3 --junction of the 
same ingredient as electric wiring 4 ~ public funds - it is effective to form the group pad 8 and to increase a junction 
part. 

[0029] The magnetic head 1 is further explained to a detail using drawing 3 . Here, in order to make structure of the 
magnetic head 1 easy to understand, the dimension of the thickness direction was expanded and exaggerated and was 
shown. As for the magnetic head 1 which is made to approach the magnetic-recording medium 6 and carries out record 
detection of the information, the compound-die head of the electromagnetic-induction head 1 1 the electromagnetic- 
induction head of information record detection combination or for information record and the magneto-resistive effect 
head 12 for information detection is used. 

[0030] Furthermore, the field which counters the magnetic-recording medium 6 of a slider 2 is the magnetic head of the 
planar method installed in parallel with the flat surface which the spiral coil 1 1 1 for magnetic field generating which 
consists of Cu or its alloy forms. Moreover, it is York 1 12 which becomes the electromagnetic-induction head 1 1 from 
the permalloy for shutting up a magnetic field with the spiral coil 1 1 1, and its part, and the gap 1 13 is formed so that an 
end face may be exposed to the maximum front face of the magnetic head. 

[003 1] As for the material which forms the whole magnetic-head frame, aluminum 203 (alumina), and Si02 (diacid- 
ized silicon) or plastics is used. On the other hand, the both ends of the spiral coil 1 1 1 form the electrode terminal 13 
laid under the interface with the slider 2 of the magnetic head 1, it passes along the contact hole 21 punched by 
penetrating a slider 2 from there, and the electric wiring 4 for outputting and inputting an electrical signal to the 
magnetic head is formed in the front face of a magnetic-head support device by the micro processing technique. 
[0032] As an approach of forming the magnetic head 1 in the front face of a slider 2, the approach of forming the 
magnetic head 1 with the micro processing technique beforehand on the silicon substrate for processing a slider 2 and 
the magnetic head 1 are formed on a certain substrate, and after joining to the silicon substrate for processing a slider 2, 
the magnetic-head transplanting method etching removes the substrate of the magnetic head 1 is effective. 
[0033] The perspective view seen to drawing 4 and drawing 5 from the surfacing side of the magnetic-head slider 
unification gimbal in this example and its rear face is shown. Electric wiring 4 is formed in the background of the 
surfacing side shown in drawing 4 on the front face of a gimbal 3 through the contact hole (not shown) from the rear 
face of a slider 2. The metal pad 8 which raises bonding strength effectively is also formed in the same field. 
[0034] The gap 1 13 of an electromagnetic-induction head and the edge of the magneto-resistive effect head 12 are 
exposed and formed in the front face of the magnetic head 1 in the field which opposes the magnetic-recording medium 
of the projected slider 2 at the surfacing side side shown in drawing 5 . In addition, in fact, from the front face, although 
the spiral coil 1 1 1 and York 1 12 were not visible, they were illustrated in order to express the flat-surface configuration 
of the magnetic head 1. Furthermore, the surfacing rail 15 is formed in the front face of the magnetic head 1. 
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[0035] It is effective for securing processing dimensional accuracy to use the reactant plasma dry etching method using 
the reactant gas plasma as the processing approach of the configuration of a gimbal 3. In order to process a slider 2 so 
that it may project in a surfacing side side, it is effective to use the anisotropy wet etching method working speed 
changes remarkably with crystal orientation of a silicon single crystal substrate. In order to control so that a slider 2 is 
etched and the thickness of a gimbal 3 is especially set to dozens of micrometers, dispersion in the thickness of a 
gimbal 3 can be controlled by using the silicon substrate where B (boron) dope silicon layer or SiO two-layer were 
embedded as an etching stop layer. 

[0036] The sectional view of the magnetic-head support device which becomes the 2nd example of this invention at 
drawing 6 is shown. A magnetic-head support device consists of the gimbal 3, the electric wiring 4, and the arm 5 for 
holding the magnetic head 1, a slider 2, and its posture, and is really [ perfect ] fabricated by the solid configuration 
with a micro processing technique from a silicon single crystal substrate. It passes along a contact hole 21 from the 
magnetic head 1, and the electric wiring 4 for outputting and inputting an electrical signal to the magnetic head 1 is 
formed by etching processing or plating along with the background, the gimbal 3, and arm 5 to a surfacing side of a 
slider 2. 

[0037] Moreover, in order to make it light as much as possible, maintaining the flexural rigidity of an arm 5, a part of 
side edge section to a longitudinal direction is thick fabricated by half etching. Since connection by junction is not 
performed by this method, thickness of a magnetic-head support device can be made thinner. 
[0038] The sectional view of the magnetic-head support device which becomes the 3rd example of this invention at 
drawing 7 is shown. A magnetic-head support device consists of the gimbal 3, the electric wiring 4, and the arm 5 for 
holding the magnetic head 1 and its posture, and is really [ perfect ] fabricated by the solid configuration with a micro 
processing technique from a silicon single crystal substrate. The electric wiring 4 for outputting and inputting an 
electrical signal to the magnetic head 1 is formed by etching processing or plating along with the gimbal 3 and the arm 
5. Although the manufacture approach is the same as that of the 2nd example, since formation of a contact hole 21 is 
unnecessary, manufacture is easy in this method. 

[0039] The sectional view of the magnetic-head support device which becomes the 4th example of this invention at 
drawing 8 is shown. A magnetic-head support device consists of the magnetic head 1, a slider 2, electric wiring 4, and 
an arm 5, and is really [ perfect ] fabricated by the solid configuration with a micro processing technique from a silicon 
single crystal substrate. In this example, instead of excluding a gimbal, thickness of an arm 5 is made thin to about 
dozens of micrometers, and the posture of a slider 2 is supported. The electric wiring 4 for outputting and inputting an 
electrical signal to the magnetic head 1 is formed by etching processing or plating along with the slider 2 and the arm 5. 
Although the manufacture approach is the same as that of the 2nd example, since processing of a gimbal is 
unnecessary, a process is simplified by this method. 

[0040] The sectional view of the magnetic-head support device which becomes the 5th example of this invention at 
drawing 9 is shown. A magnetic-head support device consists of the gimbal 3, the electric wiring 4, and the arm 5 for 
holding the magnetic head 1, a slider 2, and its posture; and is fabricated by the solid configuration by etching 
processing and junction. The electric wiring 4 for outputting and inputting an electrical signal to the magnetic head 1 is 
formed by the semi-conductor manufacturing technology or the plating technique along with the gimbal 3 and the arm 
5. Junction through the same electric wiring as the 1st example itself is used for connection of a slider 2 and a gimbal 3 . 
Since the magnetic head of structure can be conventionally used in this example, compatibility with the conventional 
model components can be maintained. In addition, although the ceramics as usual is sufficient as the quality of the 
material of a slider 2, the direction which used the silicon which is the same ingredient as a gimbal 3 loses distortion by 
the coefFicient-of-thermal-expansion difference at the time of junction, and highly precise assembly becomes possible 
[0041] 

[Effect of the Invention] According to the magnetic disk drive of this invention, since the minute magnetic head and a 
minute slider can be installed now at the tip, high super-low surfacing of resonance frequency is attained, and little 
high-reliability surfacing and rapid access actuation of fluctuation can be realized. Moreover, since it becomes 
unnecessary to manufacture and assemble each component according to an individual like before according to the 
process formed in thin film coating technology, the exposure technique of a detailed pattern, and a list with an 
anisotropy and an isotropic etching technique, the magnetic-head support device of low cost can be acquired. 
Moreover, the magnetic disk drive of a thin case is realizable. It becomes possible to offer the thin shape and micro 
magnetic disk drive which enables mass record and rapid access actuation when resonance frequency maintains little 
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high super-low flying height actuation of fluctuation by low cost from the above thing. 



[Translation done.] 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The magnetic disk drive characterized by being formed in three dimensions by integral construction on the 
substrate with which the magnetic head of the shape of a thin film which is the magnetic disk drive which carries out 
record detection of the information to the rotating disc-like magnetic-recording medium, and was installed so that it 
might become abbreviation parallel to said magnetic-recording medium, and the magnetic-head support means which 
supports said magnetic head consist of silicon or a silicon compound. 

[Claim 2] Said substrate is a magnetic disk drive according to claim 1 characterized by being the single crystal silicon 
substrate of the same material. 

[Claim 3] The magnetic disk drive according to claim 1 or 2 characterized by forming in said substrate in one the 
electric wiring which outputs and inputs an electrical signal to said magnetic head. 

[Claim 4] Said magnetic-head support means is a magnetic disk drive according to claim 1, 2, or 3 characterized by 
being what contains either at least among the gimbal holding the posture of the slider formed toward the magnetic- 
recording medium as projected, and said slider, or the arm which determines the relative position to the magnetic- 
recording medium of said magnetic head. 

[Claim 5] It is the magnetic disk drive which carries out record detection of the information to the rotating disc-like 
magnetic-recording medium. The slider formed as has the magnetic head of the shape of a thin film installed so that it 
might become abbreviation parallel to said magnetic-recording medium and projected toward said magnetic-recording 
medium, The electric wiring and the metal pad which output and input an electrical signal to said magnetic head, The 
gimbal holding the posture of said slider is really formed from the single crystal silicon substrate of the same material, 
and a magnetic-head slider and an electric wiring unification gimbal are constituted. Said unification gimbal, The 
electric wiring and the metal pad with which the arm which determines the relative position to the magnetic-recording 
medium of said magnetic head was attached to the front face of said arm on both sides of the insulating layer, The 
magnetic disk drive characterized by providing the electric wiring of the front face of said unification gimbal, and the 
magnetic-head support means with a metal pad which junction of comrades comes to connect respectively. 
[Claim 6] It is the magnetic disk drive which carries out record detection of the information to the rotating disc-like 
magnetic-recording medium. The slider formed as has the magnetic head of the shape of a thin film installed so that it 
might become abbreviation parallel to said magnetic-recording medium and projected toward said magnetic-recording 
medium, The electric wiring which outputs and inputs an electrical signal to said magnetic head, and the gimbal 
holding the posture of said slider, The magnetic disk drive characterized by providing the magnetic-head slider, the 
electric wiring, and the gimbal arm unification magnetic-head support means which really formed the arm which 
determines the relative position to the magnetic-recording medium of said magnetic head, and constituted it from a 
single crystal silicon substrate of the same material. 

[Claim 7] The magnetic head of the shape of a thin film which is the magnetic disk drive which carries out record 
detection of the information to the rotating disc-like magnetic-recording medium, and was installed so that it might 
become abbreviation parallel to said magnetic-recording medium, The electric wiring which outputs and inputs an 
electrical signal to said magnetic head, and the gimbal holding the posture of said magnetic head, The magnetic disk 
drive characterized by providing the magnetic head, the electric wiring, and the gimbal arm unification magnetic-head 
support means which really formed the arm which determines the relative position to the magnetic-recording medium 
of said magnetic head, and constituted it from a single crystal silicon substrate of the same material. 
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[Claim 8] R is the magnetic disk drive which carries out record detection of the information to the rotating disc-like 
magnetic-recording medium. The slider formed as has the magnetic head of the shape of a thin film installed so that it 
might become abbreviation parallel to said magnetic-recording medium and projected toward said magnetic-recording 
medium, The electric wiring which outputs and inputs an electrical signal to said magnetic head, and the arm which 
determines the relative position to the magnetic-recording medium of said magnetic head The magnetic disk drive 
characterized by providing the magnetic-head slider, the electric wiring, and the arm unification magnetic-head support 
means which really formed and was constituted from a single crystal silicon substrate of the same material. 
[Claim 9] While having the magnetic head of the shape of a thin film which is the magnetic disk drive which carries out 
record detection of the information to the rotating disc-like magnetic-recording medium, and was installed so that it 
might become an abbreviation perpendicular to said magnetic-recording medium on a side face The slider which 
consists of single crystal silicon formed in it as has a metal pad at the rear face of the opposed face of said magnetic- 
recording medium and projected at it toward said magnetic-recording medium, The electric wiring and the metal pad 
which output and input an electrical signal to said magnetic head, The gimbal holding the posture of said slider, and the 
arm which determines the relative position to the magnetic-recording medium of said magnetic head Really form from 
the single crystal silicon substrate of the same material, and electric wiring and a gimbal unification arm are 
constituted. The magnetic disk drive with which said unification arm is characterized by providing the electric wiring 
of said magnetic-head slider, and the magnetic-head support means of a metal pad which junction comes to connect 
with comrades respectively. 

[Claim 10] Said electric wiring is [ claim 5 characterized by consisting of multilayers of the metal chosen from Cu, 
aluminum, and Au, its alloy or them, and a solder thru/or ] a magnetic disk drive given in either among 9. 
[Claim 11] Said metal pad is a magnetic disk drive according to claim 5 or 9 characterized by consisting of multilayers 
of the metal chosen from Cu, aluminum, and Au, its alloy or them, and a solder. 

[Claim 12] Said junction is a magnetic disk drive according to claim 5 or 9 characterized by being the surface activity- 
ized junction which heats and pressurizes the members which should be j oined at the temperature near a room 
temperature after defecating the front face of the field joined by the inactive atom or ion beam etching in a vacuum or a 
clarification ambient atmosphere chamber. 



[Translation done.] 
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